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I, LEMAIRE Marc declare as fellows: 

I am a Professor at Lyon 1 University. My relevant 
background and experience are set forth on the attached CV . 

I have read the Official Action mailed April 4, 2008 that 
rejects- the claimed invention as being obvious over US patent 
application publication 2002/0 0102 91, and I am familiar with the 
present application. 

The compositions according to the claimed invention are 
not suggested by the composition described in US patent application 
publication 2002/0010291. In particular, there rs no recognition 
of (1) a recyclable composition or (2) a soluble reaction support. 
The claimed invention satisfies a long-felt need by utilizing a 
composition that includes both (1) a recycle composition and (2) a 
soluble reaction 1 support for organic synthesis. 
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composition that includes both (1) a recycle composition and (2) a 
soluble reaction support for organic synthesis. 

Synthesis on a solid support has become a very effective 
method often used for the production of combinatorial libraries of 
products (Wilson et al., 1997; Charken et al., 1996; Sammelson et 
al. r 2001; Gravet et al., 19 97; Wentworth et al., 1999). Such 

combinatorial libraries have become very important in pharmaceutical 

chemistry and in agricultural chemistry. 

The use of suitably ffunctionalized Merrifield resins, for 

example, has made it possible to develop a multitude of 

methodologies for synthesis on solid support (Thompson et al., 1996; 

Dorwald, 2000) . 

However, the resin solid-support methodologies have 

numerous disadvantages. 

For example, the reactions take place in a heterogeneous 
phase, which requires a particular development in each case, the 
reaction conditions being generally different from those used in 
solution. Moreover, it is difficult to use high-temperature 
reactions, magnetic or mechanical stirring, during the release of 
the desired products, as these conditions destroy the solid 
supports . 

The use of soluble polymers {Sammelson et al., 2001; 
Gravet et al . , 1997) proved to be a useful alternative to resin 
solid-supports. In fact, the substitution of insoluble resins by a 
soluble polymer such as polyethylene glycol or PEG, made it possible 
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to go back to experimental procedures familiar to chemistry in 
solution, whilst preserving simple purification. 

However, various problems are associated with the soluble 

polymer methodology. 

For example, the high mass of polymers, e.g., between 2000 
and 20,000 daltons, result in a low specific load since a decimolar 
solution already contains 500 grams of polymer per liter for a PEG 
with a mass of 5000, which at the most would produce one decimole of 
expected product per one liter of solution. Such concentrations are 
used only rarely as they lead to problems of viscosity of the 
medium. 

Another problem associated with soluble polymer 
methodology is the purification of the products and the recycling of 
PEGS . 

Thus, there existed a long-felt need for new supports for 
supported organic synthesis which offer both a homogeneous phase and 

a recyclable salt. 

ionic liquids (Welton et al . , 1999; Wasserscheid et al., 
2000) have increasingly been, used in organic synthesis and in 
catalysis as they have a certain number of useful and important 
physicochemical properties, such as high thermal stability, low 
volatility and very low vapor pressure, low inflammability, and 
strong solubilization power of the salts, as well as the neutral 
organic molecules and polymers and ease of recycling. 

The claimed invention utilizes ionic liquids as matrices 
for organic synthesis in a homogeneous phase on soluble support (s), 
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the soluble support (s) being dissolved in the matrices. The claimed 
invention confers the advantageous resin-type properties on these 
ionic liquids without the disadvantageous features, such as 
reactions in heterogeneous phase on solid support. 

Supported synthesis in a homogeneous solution thus 
satisfies a long felt need of providing the increased reaction 
efficiency and yields that have not been attained with the 
heterogeneous systems discussed above. 

Moreover, the claimed invention satisfies a long felt need 
of providing an easily recyclable composition, which simultaneously 
reduces costs and harmful wastes . 

I further declare that all statements made herein of my 
own knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under §1001 of Title 18 of the United States 
code and that such willful false statements may jeopardize the 
validity of the application or any patent issuing thereon. 
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6$ : | 3 Pii ysicoch$vtficat1 J w$&r*k^ 

chain substitution on one of the ring hetero^atorn-s does- not' change the symmetry 
ofthe tat ion. Howve't,-.^isi3.ii:ni3ation of the alM chain can produce major changes 
in the md ling points, ;md on the .tendency of the ionic liquids to form glasses rather 
ibari- crystalline solids on. cooling, by -dinging the efficiency of ion packing. 

Characteristic changes in the. .melting points of orgamc sails with simple 
changes- in a single alkyl-efiaiii .substituent tire shown in. Fig. 3.1-4 for l-aikyj^ 
mediyHn^ ionic, liquids .{[RMJ M.|[BF 4 ]) . Tins highlights 

the "two competing effects on- the' melting paints of changing alkyK-group sub- 
stitucasts; \m U™riedjafeJy noticeable, that increasing the substituent length initially 
i: educes the .melt brig pdvnt of Lhe-U^vith the major trend towards glass' formation 
on cooling, for ft extending the alky! chain lengths beyond a certain 

point :{tvhkh loraj k)^nrietbyii.nu<bzoh'$u n. -salts, is aroimd -&-~I3 carbons), the melt- 
ing points of "die safe- start to i ncrease again with, increasing chain; length, as van 
der \Vaals inter actions between the- long hydrocarbon chains, contribute to local 
struct tire, by ' inducing .imcrophase separation between the eovaleut.,. hydrophobic 
alky] chains and charged ionic regions .of the molecules. Initial length ening of the" 
sub&tituent leads to a : reduction; tn-the : -nie].ting..pomts : . Lh&ongh .destabilt*/.aUon of 
Coidombie packing, ra'atf ^rend. .towards glass ibmiA-fcibn.. However, further in- 
creases in substitution, lead to ji ncrea.se d= attractive van der Waais .forces betweeti 
. ,the % drocarlx>irch;dns,a?id mer.eased .stmcftiical .ordering which can be seen with 
; tire ^emergence of higher -.melfihg points 'and the forrna tion of structured liquid 
■ crystalline rnaterMs-. T'sie' intermediate region (the well in Fig. 1.1-4) represents 
^lass^rn].ing:materlak in /wrndi crystallization is inhibited through the -attractive 
. and dbipersise'terjns and the presence of "many rotartional. modes that provide a wide 
range of ion : conf03jner5!.^ntb : «imijar local: energy unmma, 

A; c ohsid oration. of" th^ chatiges^ p. molecular structure, and of the underlying 
effects at this will have. in=b;ol'h;t3^e : liquid and crystal phases helps to rationalize 
changes in niehihg points swjth Kubstinrumn The crystal! one phases of the- 1 L are 
dominated %y Coin ®wh'sc iosrta).- h i tetactions > comparable to those in typical salt 
crystals -a] though, : kince theions are 'larger, the Coidombie interactions are -weaker 
(decreasing, wftfcii rf\\:Att .eifecf^f this is that many organic salts (jnctudihg ionic 
liquids'), crystallize: with sunpic^ah-like; packing, of the anions and cations, 

Increased /asyii&metrie-.-siiWiiution on li^5kyI^-r.neti35&inid.azonum salts in- 
creases' the 3syrrunet'ric:|di^.rupiaoir and .distortion of the Goidombic packing: of 
.' ions, leading to sulas'hn nia I decreases : in. the mehmg point a# the efriei^icy of pat&* 
. ling andcrystailizaMon^^ noting, point reduction andtni .: 

-.=. a: pronounced iendehcy for glass -foimati^n on cooling,. rather than cry^allizahnn,.:. 
■: -on -extending the alky! suWituents.'Th js'is indicative: of inefficient packing -^withm:: 
the-: crystal structures which is a hmotioh :qf the low-sernme^ry- cations employed.:; 
Increasing -alkyi chain -substitution can td so -introduce other rheologicai. changes ; 
in -the /-ionic, liquids-including increased- viscosity, reduced density^ and increased 
.;].ipophi3 icily, which. must also be considered . ■ M' 
■■ The incorporation vo f ' alky !. substnuents- of^ncreasmg chain- felgth 'm'-u -norn 
• sy dunetrical -; a nan genie nl -pa '■ the ions leads : tg- the introduction of •I^IkSinto the 
cr ystell hie 1 atf.i ce th a t;d is ru|Hs the a ttttac tive charge-charge -lattice . Mar-kely.* Hon 
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3. J Phymvchemki&i Properties of forth Liquids: Mating PQimsm^Ph^m^^k: 
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•Fig. 3£1>* Change jo malting- points feri.-sJk-jM- 3-mdithylimjdia?.6lium:- 
: tetryf1a0fobomtc 126] ionic Ji^M^S-as-a-function of chain length;, showing 
jrije mating. points (Wy.znd glass -l ^rts!tteri^{[^ -with' this general tmtids 
;:fedecreasing metomg -ppi nts with n 1 tc ! : tf« S. followed by an- 
vtoe&Se m wetting pomt a^id ferm.ation of a spectre )i<jgfd crysiat phase 
(i-i) with [increasing h clearly visible. 



a%] chains act m this manner, as a buffo, apd .do-.net pack, well "'into the ava^ahle 
space in the ciystefljap lattice; high rotational fcedoirUeads toJ^w ocnipaticm 
sities over a: relatively large- volume -ol space... This free rotation, volume ^njbabty. 
gives rise to the Nmd-spaee' .consklerediby ^xetuiecfcfe 148] to. : :^bin ; H^Jexir^r> 
dtoy pro^nsity "for sett* to dissolve in fc^ihout sxlbs^ti^ly chafing ihe 
voliane of the liquid phase. 

3-1 3-7 Branching . 

Table 3.1-5 provides date for a series -of ionic liquids', .where the onlv differe^c^^ fh- 
degree of brandling within the a%1 chain at the hmeteoli urn ring 3-position; The 
melting points and enthalpies for daree isomeric. l-b«t>^3-oiethVlim'ida7ol^m : hev^ 
fluotophasphate ^its, (BMlMHFftf increase: wiib th^degree of chai n branching, 
reflecting the changes in effeency^f the crystal packi^s free-rota tion^tome de>- 
a^ses-.and: atoxn deiisityiSto observed 1'brthe two 

vomers of H^^dmpho^hate, |PMIM][FF f | [25 j 

3,1 A 

Summary 

liquid structure is defined by shorf.«tig^.o E deniis I with ■tonc»ra»^e-di^rder' >The 
eliott.ran.ge (tftfar^eigh:b 0 rj slxtictdrmg ofdte-.liquids -isi vxarrititiatien of***- 
rrnut Csuiombic charge .change atfractionsiMmeed afeaiaw--tfe:-iotatfe^laiid-vi- 
brational freedom of the ions. Changes in the. degrees of fxeed^m -and inerea^ -ir> 



